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(57) ABSTRACT 

A first coil is configured in Such a structure that first and 
second coil conductors are connected by a first through-hole 
conductor. A second coil is configured in Such a structure that 
third and fourth coil conductors are connected by a second 
through-hole conductor. The first and second coils are 
arranged in a nonmagnetic section consisting of nonmagnetic 
layers. A portion located inside the first coil and the second 
coil in the nonmagnetic section includes a first regional por 
tion and a second regional portion adjacent to each other 
when viewed from a laminated direction of the nonmagnetic 
layers. The first and second through-hole conductors are 
located in the first regional portion so as to be adjacent to each 
other, when viewed from the laminated direction. A magnetic 
core section comprised of a magnetic material is located in the 
second regional portion when viewed from the laminated 
direction. 

4 Claims, 7 Drawing Sheets 
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MULTILAYER COMMON MODE FILTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a multilayer common 

mode filter. 
2. Related Background Art 
There is a known multilayer common mode filter provided 

with an element body having a nonmagnetic section in which 
a plurality of nonmagnetic layers are laminated together, a 
first coil, a second coil, and a magnetic core section made of 
a magnetic material (e.g., cf. Japanese Patent Application 
Laid-Open Publication No. 2012-124470). Each of the first 
coil and the second coil is composed of a pair of coil conduc 
tors of a spiral shape connected by a through-hole conductor. 
The magnetic core section is arranged in the nonmagnetic 
section so as to be located inside the first and second coils 
when viewed from a laminated direction of the nonmagnetic 
layers. 

SUMMARY OF THE INVENTION 

However, the multilayer common mode filter described in 
the foregoing Laid-Open Publication No. 2012-124470 may 
have the problem as described below. Since the through-hole 
conductor in the first coil and the through-hole conductor in 
the second coil are arranged with the magnetic core section in 
between, the through-hole conductor in the first coil and the 
through-hole conductor in the second coil are located apart 
from each other. As a consequence of this arrangement, the 
through-hole conductors are less likely to be magnetically 
coupled to each other. Therefore, there is a possibility of 
reduction in magnetic coupling between the first coil and the 
second coil. 
An object of the present invention is to provide a multilayer 

common mode filter capable of enhancing the magnetic cou 
pling between the first coil and the second coil. 
A multilayer common mode filter according to the present 

invention is one comprising: an element body having a non 
magnetic section in which a plurality of nonmagnetic layers 
are laminated together, a first coil having first and second coil 
conductors of a spiral shape and configured in Such a structure 
that the first coil conductor and the second coil conductor are 
connected by a first through-hole conductor, a second coil 
having third and fourth coil conductors of a spiral shape and 
configured in Such a structure that the third coil conductor and 
the fourth coil conductor are connected by a second through 
hole conductor, and a magnetic core section arranged in the 
nonmagnetic section so as to be located inside the first coil 
and the second coil when viewed from a laminated direction 
of the plurality of nonmagnetic layers, and comprised of a 
magnetic material, wherein the first coil and the second coil 
are arranged in the nonmagnetic section so that the first coil 
conductor and the third coil conductor are adjacent to each 
other in the laminated direction and so that the second coil 
conductor and the fourth coil conductor are adjacent to each 
other in the laminated direction, wherein a portion located 
inside the first coil and the second coil in the nonmagnetic 
section includes a first regional portion and a second regional 
portion adjacent to each other when viewed from the lami 
nated direction, wherein the first through-hole conductor and 
the second through-hole conductor are located in the first 
regional portion so as to be adjacent to each other, when 
viewed from the laminated direction, and wherein the mag 
netic core section is located in the second regional portion 
when viewed from the laminated direction. 
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2 
In the multilayer common mode filter according to the 

present invention, the portion located inside the first coil and 
the second coil in the nonmagnetic section includes the first 
regional portion and the second regional portion adjacent to 
each other when viewed from the laminated direction. When 
viewed from the laminated direction, the first through-hole 
conductor and the second through-hole conductor are located 
in the first regional portion so as to be adjacent to each other. 
The magnetic core section is located in the second regional 
portion. As a consequence of these, the distance between the 
first through-hole conductor and the second through-hole 
conductor is short and thus the first through-hole conductor 
and the second through-hole conductor are easy to be mag 
netically coupled. Therefore, the present invention Success 
fully enhances the magnetic coupling between the first coil 
and the second coil. 
The multilayer common mode filter may be configured as 

follows: the element body has a substantially rectangular 
parallelepiped shape; the portion located inside the first coil 
and the second coil in the nonmagnetic section has a shape 
elongated in a longitudinal direction of the element body 
when viewed from the laminated direction; the first through 
hole conductor and the second through-hole conductor are 
located so as to be lined up along the longitudinal direction, 
when viewed from the laminated direction. In this case, the 
first through-hole conductor and the second through-hole 
conductor can be readily arranged close together, while pre 
venting a short circuit between each through-hole conductor 
and each coil conductor. As a consequence of this, it is fea 
sible to further enhance the magnetic coupling between the 
first coil and the second coil. 
The element body may further have a pair of magnetic 

sections comprised of a magnetic material and arranged with 
the nonmagnetic section in between in the laminated direc 
tion. In this case, it is feasible to further enhance the magnetic 
coupling between the first coil and the second coil. 
The first coil and the second coil may be arranged in the 

nonmagnetic section further so that the second coil conductor 
and the third coil conductor are adjacent to each other in the 
laminated direction. In this case, the magnetic coupling is 
achieved not only between the first coil conductor and the 
third coil conductor and between the second coil conductor 
and the fourth coil conductor, but also between the second 
coil conductor and the third coil conductor. As a consequence 
of this, it is feasible to further enhance the magnetic coupling 
between the first coil and the second coil. 
The present invention will become more fully understood 

from the detailed description given hereinbelow and the 
accompanying drawings which are given by way of illustra 
tion only, and thus are not to be considered as limiting the 
present invention. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given herein 
after. However, it should be understood that the detailed 
description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration 
only, since various changes and modifications within the 
spirit and scope of the invention will become apparent to 
those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a multilayer common 
mode filter according to an embodiment of the present inven 
tion. 

FIG. 2 is a drawing for explaining a cross-sectional con 
figuration of an element body. 
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FIG. 3 is an exploded perspective view showing a configu 
ration of the element body. 

FIG. 4 is a plan view showing a first coil conductor. 
FIG. 5 is a plan view showing a second coil conductor. 
FIG. 6 is a plan view showing a third coil conductor. 
FIG. 7 is a plan view showing a fourth coil conductor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of the present invention will be 
described below in detail with reference to the accompanying 
drawings. In the description the same elements or elements 
with the same functionality will be denoted by the same 
reference signs, without redundant description. 
A configuration of a multilayer common mode filter CF 

according to an embodiment of the present invention will be 
described with reference to FIGS. 1 to 3. FIG. 1 is a perspec 
tive view showing the multilayer common mode filteraccord 
ing to the present embodiment. FIG. 2 is a drawing for 
explaining a cross-sectional configuration of an element 
body. FIG. 3 is an exploded perspective view showing a 
configuration of the element body. 
The multilayer common mode filter CF, as shown in FIGS. 

1 to 3, is provided with an element body 1 and with first to 
fourth terminal electrodes 11 to 14 arranged on the exterior 
surface of the element body 1. The element body 1 has a 
nonmagnetic section 3, and a pair of magnetic sections 5 
arranged with the nonmagnetic section 3 in between in the 
height direction of the element body 1. 

The element body 1 has a Substantially rectangular paral 
lelepiped shape. The element body 1 has, as its exterior Sur 
face, first and second principal faces 1a, 1b of a Substantially 
rectangular shape opposed to each other, first and second side 
faces 1c. 1d opposed to each other, and third and fourth side 
faces 1e, 1 fopposed to each other. The longitudinal direction 
of the element body1 is a direction in which the third side face 
1e and the fourth side face 1fare opposed to each other (this 
direction will be referred to hereinafter as the opposed direc 
tion of the third side face 1e and the fourth side face 1f). The 
width direction of the element body 1 is a direction in which 
the first side face 1c and the second side face 1d are opposed 
to each other (this direction will be referred to hereinafter as 
the opposed direction of the first side face 1c and the second 
side face 1d). The height direction of the element body 1 is a 
direction in which the first principal face 1a and the second 
principal face 1b are opposed to each other (this direction will 
be referred to hereinafter as the opposed direction of the first 
principal face 1a and the second principal face 1b). 
The longitudinal length (L) of the element body1 is set, for 

example, in the range of about 0.3 to 2.0 mm. The width 
length (W) of the element body 1 is set, for example, in the 
range of about 0.2 to 1.2 mm. The height length (H) of the 
element body 1 is set, for example, in the range of about 0.1 
to 1.0 mm. The multilayer common mode filter CF is a low 
profile multilayer common mode filter. 
The first and second side faces 1c. 1d extend in the opposed 

direction of the first principal face 1a and the second principal 
face 1b so as to connect the first and second principal faces 1a, 
1b. The first and second side faces 1C, 1d also extend in the 
opposed direction of the third side face 1e and the fourth side 
face 1f(the long-side direction of the first and second princi 
pal faces 1a, 1b). The third and fourth side faces 1e, 1f extend 
in the opposed direction of the first principal face 1a and the 
second principal face 1b so as to connect the first and second 
principal faces 1a, 1b. The third and fourth side faces 1e, 1.f 
also extend in the opposed direction of the first side face 1c 
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4 
and the second side face 1d (the short-side direction of the 
first and second principal faces 1a, 1b). 
The element body 1, as described above, has the nonmag 

netic section 3 and the pair of magnetic sections 5. In the 
nonmagnetic section3, as also shown in FIG.3, a plurality of 
nonmagnetic layers 4 are laminated together. Namely, the 
nonmagnetic section 3 is composed of the plurality of lami 
nated nonmagnetic layers 4. In the present embodiment, the 
nonmagnetic section 3 is composed of five nonmagnetic lay 
erS4. In each of the magnetic sections 5, as also shown in FIG. 
3, a plurality of magnetic layers 6 are laminated together. 
Namely, each magnetic section 5 is composed of the plurality 
of laminated magnetic layers 6. 

Each nonmagnetic layer 4 is comprised, for example, of a 
sintered body of a ceramic green sheet containing a nonmag 
netic material (e.g., a Cu-Zn ferrite material, dielectric 
material, or glass ceramic material). Each magnetic layer 6 is 
comprised, for example, of a sintered body of a ceramic green 
sheet containing a magnetic material (e.g., a Ni-Cu-Zn 
ferrite material, Ni-Cu-Zn Mg ferrite material, or 
Ni-Cu ferrite material). In the actual element body 1, the 
nonmagnetic layers 4 and the magnetic layers 6 are integrated 
so that no boundary can be visually recognized between the 
layers. The height direction of the element body 1, i.e., the 
opposed direction of the first principal face 1a and the second 
principal face 1b coincides with the laminated direction of the 
plurality of nonmagnetic layers 4 and the laminated direction 
of the plurality of magnetic layers 6. The laminated direction 
of the plurality of nonmagnetic layers 4 and the laminated 
direction of the plurality of magnetic layers 6 will be referred 
to hereinafter simply as “laminated direction.” 
The first terminal electrode 11 and the third terminal elec 

trode 13 are arranged on the first side face 1c side of the 
element body 1. The first terminal electrode 11 and the third 
terminal electrode 13 are formed up to some areas of the first 
and second principal faces 1a, 1b So as to cover a part of the 
first side face 1c along the opposed direction of the first and 
second principal faces 1a, 1b. The first terminal electrode 11 
is located on the third side face 1e side. The third terminal 
electrode 13 is located on the fourth side face 1fside. 
The second terminal electrode 12 and the fourth terminal 

electrode 14 are arranged on the second side face 1d side of 
the element body 1. The second terminal electrode 12 and the 
fourth terminal electrode 14 are formed up to some areas of 
the first and second principal faces 1a, 1b so as to cover a part 
of the second side face 1d along the opposed direction of the 
first and second principal faces 1a, 1b. The second terminal 
electrode 12 is located on the third side face 1e side. The 
fourth terminal electrode 14 is located on the fourth side face 
1fside. 

Each terminal electrode 11-14 contains an electroconduc 
tive element (e.g., Agor Pd). Each terminal electrode 11-14 is 
configured as a sintered body of an electroconductive paste 
containing an electroconductive material (e.g., Ag powder or 
Pd powder). A plated layer is formed on the surface of each 
terminal electrode 11-14. The plated layer is formed, for 
example, by electroplating. The electroplating to be used 
herein is Cu plating, Ni plating, and Sn plating. The electro 
plating to be used herein may also be Ni plating and Sn 
plating. 
The multilayer common mode filter CF, as shown in FIGS. 

2 and 3, has a first coil conductor 21, a second coil conductor 
22, a third coil conductor 23, a fourth coil conductor 24, a first 
lead conductor 31, a second lead conductor 32, a third lead 
conductor 33, and a fourth lead conductor 34 in the nonmag 
netic section 3. Each conductor 21-24, 31-34 contains an 
electroconductive element (e.g., Ag or Pd). Each conductor 
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21-24, 31-34 is configured as a sintered body of an electro 
conductive paste containing an electroconductive material 
(e.g., Ag powder or Pd powder). 
The first coil conductor 21, as also shown in FIG. 4, has a 

spiral shape. The first coil conductor 21 is arranged between 
a pair of nonmagnetic layers 4 adjacent in the laminated 
direction. One end (outside end) 21a of the first coil conduc 
tor 21 is connected to the first lead conductor 31 located in the 
same layer as the first coil conductor 21. The first lead con 
ductor 31 has an end exposed in the first side face 1c. The first 
lead conductor 31 is connected to the first terminal electrode 
11, at the end exposed in the first side face 1c. The other end 
(inside end) 21b of the first coil conductor 21 is connected to 
a first pad conductor 41 located in the same layer as the first 
coil conductor 21. 
The second coil conductor 22, as also shown in FIG. 5, has 

a spiral shape. The second coil conductor 22 is arranged 
between a pair of nonmagnetic layers 4 adjacent in the lami 
nated direction. One end (outside end) 22a of the second coil 
conductor 22 is connected to the second lead conductor 32 
located in the same layer as the second coil conductor 22. The 
second lead conductor 32 has an end exposed in the second 
side face 1d. The second lead conductor 32 is connected to the 
second terminal electrode 12, at the end exposed in the second 
side face 1d. The other end (inside end) 22b of the second coil 
conductor 22 is connected to a second pad conductor 42 
located in the same layer as the second coil conductor 22. 
The third coil conductor 23, as also shown in FIG. 6, has a 

spiral shape. The third coil conductor 23 is arranged between 
a pair of nonmagnetic layers 4 adjacent in the laminated 
direction. One end (outside end) 23a of the third coil conduc 
tor 23 is connected to the third lead conductor 33 located in 
the same layer as the third coil conductor 23. The third lead 
conductor 33 has an end exposed in the first side face 1c. The 
third lead conductor 33 is connected to the third terminal 
electrode 13, at the end exposed in the first side face 1c. The 
other end (inside end) 23b of the third coil conductor 23 is 
connected to a third pad conductor 43 located in the same 
layer as the third coil conductor 23. 
The fourth coil conductor 24, as also shown in FIG. 7, has 

a spiral shape. The fourth coil conductor 24 is arranged 
between a pair of nonmagnetic layers 4 adjacent in the lami 
nated direction. One end (outside end) 24a of the fourth coil 
conductor 24 is connected to the fourth lead conductor 34 
located in the same layer as the fourth coil conductor 24. The 
fourth lead conductor 34 has an end exposed in the second 
side face 1d. The fourth lead conductor 34 is connected to the 
fourth terminal electrode 14, at the end exposed in the second 
side face 1d. The other end (inside end) 24b of the fourth coil 
conductor 24 is connected to a fourth pad conductor 44 
located in the same layer as the first coil conductor 24. 
The first coil conductor 21 and the third coil conductor 23 

are adjacent to each other through the nonmagnetic layer 4 in 
the laminated direction. The third coil conductor 23 and the 
second coil conductor 22 are adjacent to each other through 
the nonmagnetic layer 4 in the laminated direction. The sec 
ond coil conductor 22 and the fourth coil conductor 24 are 
adjacent to each other through the nonmagnetic layer 4 in the 
laminated direction. The first to fourth coil conductors 21-24 
are arranged in the order of the first coil conductor 21, the 
third coil conductor 23, the second coil conductor 22, and the 
fourth coil conductor 24 in the laminated direction. The first 
to fourth coil conductors 21-24 are wound in the same direc 
tion and located so as to overlap each other when viewed from 
the laminated direction. 

The first pad conductor 41 and the second pad conductor 42 
are located so as to overlap each other, when viewed from the 
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6 
laminated direction. A fifth pad conductor 45 is arranged so as 
to overlap with the first and second pad conductors 41, 42. 
when viewed from the laminated direction, between the first 
pad conductor 41 and the second pad conductor 42. The first 
pad conductor 41 and the fifth pad conductor 45 are adjacent 
to each other through the nonmagnetic layer 4 in the lami 
nated direction. The fifth pad conductor 45 and the second pad 
conductor 42 are adjacent to each other through the nonmag 
netic layer 4 in the laminated direction. The fifth pad conduc 
tor 45 is located in the same layer as the third coil conductor 
23. 

The first pad conductor 41, the fifth pad conductor 45, and 
the second pad conductor 42 are connected each through a 
first through-hole conductor 51. The first through-hole con 
ductor 51 penetrates the nonmagnetic layer 4 located between 
the first pad conductor 41 and the fifth pad conductor 45 and 
the nonmagnetic layer 4 located between the fifth pad con 
ductor 45 and the second pad conductor 42. 
The third pad conductor 43 and the fourthpad conductor 44 

are located so as to overlap each other, when viewed from the 
laminated direction. A sixth pad conductor 46 is arranged so 
as to overlap with the third and fourth pad conductors 43, 44. 
when viewed from the laminated direction, between the third 
pad conductor 43 and the second pad conductor 44. The third 
pad conductor 43 and the sixth pad conductor 46 are adjacent 
to each other through the nonmagnetic layer 4 in the lami 
nated direction. The sixth pad conductor 46 and the fourthpad 
conductor 44 are adjacent to each other through the nonmag 
netic layer 4 in the laminated direction. The sixth pad con 
ductor 46 is located in the same layer as the second coil 
conductor 22. 
The third pad conductor 43, the sixth pad conductor 46, and 

the fourth pad conductor 44 are connected each through a 
second through-hole conductor 52. The second through-hole 
conductor 52 penetrates the nonmagnetic layer 4 located 
between the third pad conductor 43 and the sixth pad conduc 
tor 46 and the nonmagnetic layer 4 located between the sixth 
pad conductor 46 and the fourth pad conductor 44. 
The first coil conductor 21 and the second coil conductor 

22 are electrically connected through the first pad conductor 
41, fifth pad conductor 45, second pad conductor 42, and first 
through-hole conductor 51. The first coil conductor 21 and 
the second coil conductor 22 constitute a first coil C1. The 
third coil conductor 23 and the fourth coil conductor 24 are 
electrically connected through the third pad conductor 43, 
sixth pad conductor 46, fourth pad conductor 44, and second 
through-hole conductor 52. The third coil conductor 23 and 
the fourth coil conductor 24 constitute a second coil C2. The 
multilayer common mode filter CF has the first coil C1 and 
the second coil C2 in the element body 1 (the nonmagnetic 
section 3). The first coil C1 and the second coil C2 are 
arranged in the nonmagnetic section 3 So that the first coil 
conductor 21 and the third coil conductor 23 are adjacent to 
each other in the laminated direction, so that the third coil 
conductor 23 and the second coil conductor 22 are adjacent to 
each other in the laminated direction, and so that the second 
coil conductor 22 and the fourth coil conductor 24 are adja 
cent to each other in the laminated direction. 
The fifth and sixth pad conductors 45, 46 and the first and 

second through-hole conductors 51, 52 contain an electro 
conductive element (e.g., Ag or Pd). The fifth and sixth pad 
conductors 45, 46 and the first and second through-hole con 
ductors 51, 52 are configured as sintered bodies of an elec 
troconductive paste containing an electroconductive material 
(e.g., Ag powder or Pd powder). The first and second through 
hole conductors 51, 52 are formed by sintering of the elec 
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troconductive paste filled in through holes formed in ceramic 
green sheets which are to constitute the corresponding non 
magnetic layers 4. 
As shown in FIGS. 2 and 4 to 7, a portion R located inside 

the first coil C1 and the second coil C2 in the nonmagnetic 
section 3 includes a first regional portion R1 and a second 
regional portion R2 adjacent to each other when viewed from 
the laminated direction. The portion R located inside the first 
coil C1 and the second coil C2 in the nonmagnetic section 3 
has a shape elongated in the longitudinal direction of the 
element body 1, when viewed from the laminated direction. 
The foregoing portion Rhas such a shape that the length in the 
opposed direction of the third side face 1e and the fourth side 
face 1 fis longer than the length in the opposed direction of the 
first side face 1c and the second side face 1d, when viewed 
from the laminated direction. 
The first through-hole conductor 51 and the second 

through-hole conductor 52 are located in the first regional 
portion R1 so as to be adjacent to each other, when viewed 
from the laminated direction. In the present embodiment, the 
first through-hole conductor 51 connected to the fifth pad 
conductor 45 and the second pad conductor 42 and the second 
through-hole conductor 52 connected to the third pad con 
ductor 43 and the sixth pad conductor 46 are located so as to 
be adjacent to each other. The first through-hole conductor 51 
and the second through-hole conductor 52, when viewed 
from the laminated direction, are located so as to be lined up 
along the longitudinal direction of the element body 1, or 
along the opposed direction of the third side face 1e and the 
fourth side face 1f. The first through-hole conductor 51 is 
located nearer to the fourth side face 1f than the second 
through-hole conductor 52 is. 

The multilayer common mode filter CF, as shown in FIGS. 
2 to 7, has a magnetic core section 61 in the nonmagnetic 
section 3. The magnetic core section 61 is composed of a 
plurality of magnetic layers 63 arranged so as to be adjacent 
to each other in the laminated direction. The magnetic layers 
63 are arranged so as to overlap each other, when viewed from 
the laminated direction. The magnetic layers 63 are adjacent 
to each other through the nonmagnetic layer 4 in the lami 
nated direction. The magnetic layers 63 and the nonmagnetic 
layers 4 are alternately located in the laminated direction in 
the magnetic core section 61. 

In the present embodiment, each magnetic layer 63, except 
for the magnetic layer 63 located between one magnetic sec 
tion5 and the nonmagnetic section3 (the magnetic layer 63 in 
contact with one magnetic section 5), is located in the same 
layer as each coil conductor 21-24. The magnetic core section 
61 (magnetic layers 63) is located in the second regional 
portion R2 when viewed from the laminated direction. Each 
magnetic layer 63 has a rectangular shape when viewed from 
the laminated direction. Each magnetic layer 63 is composed, 
for example, of a sintered body of a ceramic green sheet 
containing a magnetic material (a Ni-Cu-Zn ferrite mate 
rial, Ni-Cu-Zn Mg ferrite material, or Ni-Cu ferrite 
material). 

In the present embodiment, as described above, the portion 
R located inside the first coil C1 and the second coil C2 in the 
nonmagnetic section 3 includes the first regional portion R1 
and the second regional portion R2. The first through-hole 
conductor 51 and the second through-hole conductor 52 are 
located in the first regional portion R1 so as to be adjacent to 
each other, when viewed from the laminated direction. The 
magnetic core section 61 is located in the second regional 
portion R2 when viewed from the laminated direction. As a 
consequence of these, the distance between the first through 
hole conductor 51 and the second through-hole conductor 52 
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8 
is short, whereby the first through-hole conductor 51 and the 
second through-hole conductor 52 are easy to be magneti 
cally coupled. Therefore, the multilayer common mode filter 
CF can be configured with enhancement of magnetic cou 
pling between the first coil C1 and the second coil C2. 
When the first through-hole conductor 51 and the second 

through-hole conductor 52 are formed in an identical process, 
it is feasible to ensure extremely high positional accuracy of 
the first through-hole conductor 51 and positional accuracy of 
the second through-hole conductor 52. For this reason, it 
becomes feasible to set the distance between the first through 
hole conductor 51 and the second through-hole conductor 52 
much shorter. As a consequence of this, it is feasible to further 
enhance the magnetic coupling between the first coil C1 and 
the second coil C2. 
The element body 1 has the substantially rectangular par 

allelepiped shape. The portion R located inside the first coil 
C1 and the second coil C2 in the nonmagnetic section 3 has 
the shape elongated in the longitudinal direction of the ele 
ment body 1, when viewed from the laminated direction. The 
first through-hole conductor 51 and the second through-hole 
conductor 52 are located so as to be lined up along the lon 
gitudinal direction, when viewed from the laminated direc 
tion. These allow the first through-hole conductor 51 and the 
second through-hole conductor 52 to be arranged close 
together, while preventing a short circuit between each 
through-hole conductor 51.52 and each coil conductor 21-24. 
As a consequence of this, it is feasible to further enhance the 
magnetic coupling between the first coil C1 and the second 
coil C2. 

Since the first through-hole conductor 51 electrically con 
nects the first coil conductor 21 and the second coil conductor 
22 forming the first coil C1 and is located between the first 
coil conductor 21 and the second coil conductor 22, the first 
through-hole conductor 51 functions as a part of the first coil 
C1. Since the second through-hole conductor 52 electrically 
connects the third coil conductor 23 and the fourth coil con 
ductor 24 forming the second coil C2 and is located between 
the third coil conductor 23 and the fourth coil conductor 24 as 
well, the second through-hole conductor 52 functions as a 
part of the second coil C2. Therefore, the first through-hole 
conductor 51 and the second through-hole conductor 52 are 
arranged close together, whereby they are magnetically 
coupled to each other. As a consequence of this, they effec 
tively contribute to improvement in enhancement of the mag 
netic coupling between the first coil C1 and the second coil 
C2. 
The element body 1 further has the pair of magnetic sec 

tions 5 arranged with the nonmagnetic section3 in between in 
the laminated direction. This achieves further enhancement 
of the magnetic coupling between the first coil C1 and the 
second coil C2. 

In the multilayer common mode filter CF, the second coil 
conductor 22 and the third coil conductor 23 are adjacent to 
each other in the laminated direction. This achieves magnetic 
coupling not only between the first coil conductor 21 and the 
third coil conductor 23 and between the second coil conduc 
tor 22 and the fourth coil conductor 24, but also between the 
second coil conductor 22 and the third coil conductor 23. As 
a consequence of this, it is feasible to further enhance the 
magnetic coupling between the first coil C1 and the second 
coil C2. 
The above described the preferred embodiment of the 

present invention, and it should be noted that the present 
invention is not always limited to the above-described 
embodiment and can be modified in various ways without 
departing from the spirit and scope of the invention. 
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The first coil C1 is composed of the two coil conductors 21, 
22 and the second coil C2 is composed of the two coil con 
ductors 23, 24; however, they do not always have to be limited 
to this configuration. For example, each coil C1, C2 may be 
composed of three or more coil conductors. The shape of each 
coil conductor 21-24 does not have to be limited to the illus 
trated one. 

The first through-hole conductor 51 and the second 
through-hole conductor 52 are located so as to be lined up 
along the longitudinal direction of the element body 1, when 
viewed from the laminated direction, but they do not always 
have to be limited to this configuration. For example, the first 
through-hole conductor 51 and the second through-hole con 
ductor 52 may be located so as to be lined up along a direction 
intersecting with the opposed direction of the first side face 1c 
and the second side face 1d and the opposed direction of the 
third side face 1e and the fourth side face 1f, when viewed 
from the laminated direction. 
The magnetic core section 61 is composed of the plurality 

of magnetic layers 63 arranged through the nonmagnetic 
layer 4 in the laminated direction, but it does not always have 
to be limited to this configuration. For example, the magnetic 
core section 61 may be composed of a plurality of magnetic 
layers 63 arranged continuously without intervention of the 
nonmagnetic layer 4 in the laminated direction. Each mag 
netic layer 63 has the rectangular shape, when viewed from 
the laminated direction, but it does not always have to be 
limited to this shape. For example, each magnetic layer 63 
may have a circular shape or any polygonal shape other than 
the rectangular shape, when viewed from the laminated direc 
tion. 

The portion Rlocated inside the first coil C1 and the second 
coil C2 in the nonmagnetic section 3 has the shape elongated 
in the longitudinal direction of the element body 1, when 
viewed from the laminated direction, but it does not always 
have to be limited to this shape. The portion R may have such 
a shape that the length in the opposed direction of the first side 
face 1c and the second side face 1d is equal to the length in the 
opposed direction of the third side face 1e and the fourth side 
face 1f, when viewed from the laminated direction. 
The first coil C1 and the second coil C2 are arranged in the 

nonmagnetic section 3 So that the second coil conductor 22 
and the third coil conductor 23 are adjacent to each other in 
the laminated direction, but they do not always have to be 
limited to this configuration. For example, the first coil C1 
and the second coil C2 may be arranged in the nonmagnetic 
section3 so that the third coil conductor 23 and the fourth coil 
conductor 24 are adjacent to each other in the laminated 
direction. 

From the invention thus described, it will be obvious that 
the invention may be varied in many ways. Such variations are 
not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious 
to one skilled in the art are intended for inclusion within the 
Scope of the following claims. 
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What is claimed is: 
1. A multilayer common mode filter comprising: 
an element body having a nonmagnetic section in which a 

plurality of nonmagnetic layers are laminated together, 
a first coil having first and second coil conductors of a 

spiral shape and configured in Such a structure that the 
first coil conductor and the second coil conductor are 
connected by a first through-hole conductor, 

a second coil having third and fourth coil conductors of a 
spiral shape and configured in Such a structure that the 
third coil conductor and the fourth coil conductor are 
connected by a second through-hole conductor, and 

a magnetic core section arranged in the nonmagnetic sec 
tion so as to be located inside the first coil and the second 
coil when viewed from a laminated direction of the 
plurality of nonmagnetic layers, and comprised of a 
magnetic material, 

wherein the first coil and the second coil are arranged in the 
nonmagnetic section so that the first coil conductor and 
the third coil conductor are adjacent to each other in the 
laminated direction and so that the second coil conduc 
tor and the fourth coil conductor are adjacent to each 
other in the laminated direction, 

wherein a portion located inside the first coil and the sec 
ond coil in the nonmagnetic section includes a first 
regional portion and a second regional portion adjacent 
to each other when viewed from the laminated direction, 

wherein the first through-hole conductor and the second 
through-hole conductor are located in the first regional 
portion so as to be adjacent to each other, when viewed 
from the laminated direction, and 

wherein the magnetic core section is located in the second 
regional portion when viewed from the laminated direc 
tion. 

2. The multilayer common mode filter according to claim 

wherein the element body has a Substantially rectangular 
parallelepiped shape, 

wherein the portion located inside the first coil and the 
second coil in the nonmagnetic section has a shape elon 
gated in a longitudinal direction of the element body 
when viewed from the laminated direction, and 

wherein the first through-hole conductor and the second 
through-hole conductor are located so as to be lined up 
along the longitudinal direction, when viewed from the 
laminated direction. 

3. The multilayer common mode filter according to claim 

wherein the element body further has a pair of magnetic 
sections comprised of a magnetic material and arranged 
with the nonmagnetic section in between in the lami 
nated direction. 

4. The multilayer common mode filter according to claim 

wherein the first coil and the second coil are arranged in the 
nonmagnetic section further so that the second coil con 
ductor and the third coil conductor are adjacent to each 
other in the laminated direction. 
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